Abstract: Drawing on a comparison of two different nature reserves (NRs) in China, this paper explores the effect of the establishment of the NRs and the associated tourism industry development on local livelihoods, and analyzes why they differed. One hundred semi-structured interviews were administered with local elites, villagers, and government officials to identify livelihood changes. Based on a modified sustainable livelihoods framework, we found that the livelihoods of people living in both NRs had improved, but there was a loss of traditional culture and weakened social connections. The provision of alternative livelihoods options was critical for local people, with these options needing to have strong connections to China's development policies. The results point to the importance of providing alternative livelihood strategies when establishing new conservation areas. This requires holistic management plans that not only address conservation, but also consider the impacts on local people.
Introduction
There were no national protected areas (PAs) in China until 1956, when the Dinghushan nature reserve was established in Guangdong Province. With the opening up of China to the West, the first Western-funded project-the World Wildlife Fund (WWF) panda conservation project-started in China in 1979 [1] . As with many other developing countries, China's nature reserves (NRs) have been greatly influenced by Western countries, and attracting international funding is one of the reasons for designating sensitive areas as nature reserves [1, 2] . There are many types of PAs in China, including forest parks, scenic resorts, NRs, wetland reserves, geoparks, and others. In all of these, NRs usually focus on the conservation of terrestrial biodiversity, and around 80% of NRs are forested. Since the 1980s, when there were 19 NRs, China's NR network has grown substantially, and by the end of 2016, 2740 NRs had been established [3] .
In most instances, NRs in China have been established in places already occupied by local people. There are about 30 to 60 million people living in or around NRs; many of them are impoverished rural villagers relying on products from natural ecosystems to sustain their livelihoods [4, 5] . Due to this, most NRs have three zones: a core zone, where human activities are strictly prohibited; an experimental zone, where local people still live, and where some human activities are allowed, including scientific experiments, teaching, visiting, tourism, the reproduction of rare and endangered wildlife, farming, and other activities that create a living for local people; and a buffer zone that lies between the core and experimental zone, where human activities are mostly forbidden, with the exception of scientific research and monitoring [6] . As with many other countries, the development of tourism has been seen as an opportunity to solve the contradictions between conservation and the maintenance of local people's livelihoods [7] . Since the 1990s, NR tourism has developed rapidly, and now involves 80% of Chinese NRs [8] . Nature-based tourism has the potential to contribute both socioeconomic and environmental benefits, such as reducing poverty, creating more jobs to reduce the reliance on natural resources, improving health and education, and empowering local people [9] [10] [11] [12] . However, many researchers have concerns about advocating nature-based tourism as a panacea for reserve-based communities because of some issues associated with it, including internal and external collaboration, effective leadership, and socioeconomic benefits [13] [14] [15] [16] . In addition, many negative effects have been reported, including flagship species being adversely affected, the population declines of sensitive species, habitat alteration, pollution, conflicts with local communities, the exclusion of the local community, and insufficient revenue creation for conservation [9] .
In order to improve how people adapt to NRs and their outcomes in China, it is important to understand how people perceive the ways in which the establishment of NRs and subsequent tourism development impact their livelihoods. This paper presents results from two national NRs: Jiuzhaigou and Shennongjia in China, with the analysis based on a sustainable livelihoods framework.
Capital Theory and the Sustainable Livelihood Framework
Many approaches to the measurement of welfare or livelihoods have been developed. Most approaches employ composite indicators to represent the welfare statement. These methods usually aggregate information into a single (usually monetary) indicator, such as gross domestic product (GDP), but have been criticized for their heavy reliance on monetary value, and because they ignore other aspects of livelihoods [17] . As a result, many other approaches have been created that adjust GDP or other macro-economic aggregates by adding social capital, natural capital, human capital, or government efficiency. For example, the Genuine Savings indicator used by the World Bank adds education (human capital) and the value of natural resource depletion [17, 18] . Most of these synthetic approaches are based on three dimensions: social, environmental, and economic, which are consistent with the Brundtland Commission's definition of sustainable development [19] .
More recently the 'capital approach' has been used for sustainable development theory and as a framework for further analysis [20] [21] [22] . 'Capital' is a traditional concept in economics, but has been broadened to include human capital, social capital [23] , and natural capital [17] . The five capital theory states that livelihoods and welfare depend on service flows from five different assets (natural, social, human, physical, and financial capitals, see Table 1 ) [22] . Table 1 . Definition of the capital assets (adapted from the DFID) [24] .
Natural Capital
The Basic Natural Resources Used to Generate the Products and Services that Create Livelihoods for Local People
Physical capital
The material products, including infrastructure and goods, that are used to support livelihoods (e.g., shelter and buildings; tools and equipment used to maintain land-based livelihoods; infrastructure related to transport, communication, and energy production)
Human capital
The health, as well as the skills and knowledge, needed by people to achieve their objectives, including maintaining their livelihoods
Financial capital
The financial infrastructure needed by people to maintain their livelihoods. This includes access to credit, various different types of savings, and the ability to make and receive payments
Social capital
The inter-relationships amongst people that enable them to maintain their livelihoods. This also includes the rules, norms, and sanctions that may be associated with particular institutions Support for the use of capital theory to measure sustainability is mounting in the scientific literature [17, [24] [25] [26] [27] . Kulig et al. [22] indicated that the lack of uniformity in welfare debates in the past 40 years is due to the lack of a proper theoretical basis: the capital approach provides a consistent and theoretically sound measurement method.
The Institute of Development Studies team defined a 'sustainable livelihood' as one that "can cope with a recovery from stresses and shocks, maintain or enhance its capabilities and assets, while not undermining the natural resources base" [28] . This definition emphasizes the maintenance and improvement of assets while not diminishing natural resources. The Department for International Development (United Kingdom) (DFID) developed the sustainable livelihoods (SL) framework [24] , based on the five-capital theory. It focuses on human well-being and sustainability rather than economic growth [24, 28] . The SL framework addresses the five main assets that affect people's livelihoods [24] . Instead of working in a linear manner, the SL framework focuses on people and how to help different stakeholders structure the many factors affecting their livelihoods, their relative importance, and the way in which they interact [24] . The SL framework has quickly become a widely used tool for analyzing the social impacts of conservation. The livelihoods of local people can be adversely affected by the establishment of NRs and the limitations imposed upon their use of natural resources. In such circumstances, local people may seek alternative livelihoods strategies, such as tourism development. Such changes can have an impact on the sustainability of the livelihoods of local people, as all five capitals will change accordingly.
The sustainable livelihood literature provides a frame of reference for this study. Using it as a theoretical framework, we examine how local people in NRs in China have secured their livelihoods during the establishment of NRs and the subsequent development of tourism. Our objective was to better understand how their livelihoods changed and how these changes were mitigated.
The framework for this study is shown below (Figure 1 ). 
Study Sites and Methods

Area of Study
Two NRs were chosen for this study: Shennongjia National Nature Reserve (SNNR) in Hubei Province (central China) and Jiuzhaigou Biosphere Reserve (JBR) in Sichuan Province (western China) ( Figure 2 ). This selection was based on a pilot study conducted in September 2015 when five NRs were visited: Jiuzhaigou, Baihe, Shennongjia, Dajiuhu, and Wuyishan. Interviews and informal discussions with local people and officers were completed at each. Based on the information gained, two areas with well-developed tourism were chosen for further investigation. Basic information about SNNR and JBR is provided in Table 2 . 
Jiuzhaigou Biosphere Reserve
JBR is in the far north of Sichuan Province. It is a national NR, a designated scenic spot, and a World Heritage Site. It is renowned not only for its diverse forest ecosystems and narrow conic karst landforms, but also for its rich biodiversity and culture [29] . 'Jiuzhaigou' means 'a valley of nine villages', but now, following village amalgamation, only four are left. Tibetan communities have inhabited Jiuzhaigou for at least 500 years, following a traditional farming and herding lifestyle that was isolated from mainstream Chinese politics until 1974, when state foresters reported the importance of protecting and conserving the area from logging to the provincial government [10] . The geology of JBR is comprised of 114 calcareous lakes surrounded by forested mountains [30] . A number of endangered plants and animals, including the giant panda, golden monkey, Sichuan takin, and more than 150 species of birds inhabit the valley [31] . The total area of the reserve is 730 km 2 , of which only 50 km 2 of scenic area is open to the public [10] .
Tourism in JBR started in 1984, two years after JBR was established. Since then, the traditional self-sufficient lifestyle, based on slash-and-burn cultivation, grazing, logging, and hunting, has given way to tourism-related activities such as running home-style accommodation and restaurants, providing information to visitors, and other tourism-related services. With this change, the annual per person income has risen from 23 US dollars in 1978 [30] to about 3700 US dollars in 2013. Since 1997, the number of visits to JBR has increased very rapidly, especially following the completion of a highway from Chengdu (the capital of Sichuan Province) to JBR. Prior to highway construction, there were fewer than 170,000 annual visits to JBR; however, in 1998, the visitor numbers doubled to 340,000 [10] . Over the last two decades, visits have increased 20-fold, with over five million tourists visiting JBR in 2016. The revenue from tourism has reportedly been reinvested in park infrastructure construction, conservation, and monitoring activities.
The high number of visitors has led to concerns about the sustainability of JBR. In order to reduce environmental stress, a green bus system for ferrying tourists started in 1999, and a daily limit of 40,000 (Data provided by JMA) visitors was implemented. In 2003, all of the home-based restaurants and accommodation in the park were closed [32] . However, even with such initiatives in place, there are still concerns for the environmental well-being of JBR.
JBR is also prone to geological disasters, especially landslides and debris flows. To mitigate these hazards, the Jiuzhaigou Management Administration (JMA) initiated debris flow control projects in 13 ravines from the 1980s onwards. In 2008, an 8.0 Ms (Ms: Surface wave magnitude) earthquake occurred in Wenchuan County, Sichuan Province, about 300 km away from JBR. This earthquake caused significant disruption to transportation routes in much of the northern Sichuan province and completely cut off JBR for some time [32] .
Shennongjia National Nature Reserve
SNNR is located in the northwest of Hubei Province, Central China. It was established as a provincial nature reserve in 1982, and four years later, it was gazetted as a national nature reserve. As a result of crustal movements and erosion over the years, the topography in SNNR features an unusual pattern of mountains and rivers, with the forest cover exceeding 90% [31] . The conservation of SNNR is not only important for biodiversity, but also important for the safety of the Yangtze River, especially in relation to soil and water conservation [33] .
The total area of SNNR is 705 km 2 , of which 52% is considered as a strictly protected area, and 34% is designated for sustainable land-use activities, including tourism. As with JBR, the number of visitors has risen rapidly. In 2005, there were 125,000 tourists, while in 2010, visits had doubled to 236,000 [34] . In 2013, the tourism industry accounted for 50.3% of GDP in the Shennongjia region, but difficult transportation conditions and limitations on the use of natural resources have resulted in farmers in the reserve being poorer than those living outside. In 2013, the average annual income per person for rural households in Shennongjia was only 751 US dollars (5110 Chinese Yuan) [35] . Farmers' livelihoods varied widely between villages due a range of factors, including the natural resources, transportation, and availability of information [33] .
Research Methods
This research aimed at understanding the changes affecting local people's livelihoods in nature reserves, as perceived by them. A qualitative research approach was used to understand perceptions of the impacts of the NR and the ensuing tourism development on local people's livelihoods. Qualitative methods are frequently used in community research [36] . Data were collected through face-to-face semi-structured interviews with key village informants, village residents, and government officials, through observation, as well as by consulting related documents.
Face-to-face semi-structured interviews were used as the primary method to elicit information about people's experiences of changes in their social and economic situations, livelihood management practices, local governance structures, benefit-sharing mechanisms, challenges that they faced after the PA was established, and benefits from tourism activities. Fieldwork was conducted from August to November 2016. The selection of interviewees followed two principles: the first involved identifying local influencers, key leaders, and important village residents (the importance principle). The second aimed to ensure that different gender, socioeconomic status, and ethnicity were included (the variety principle). In total, 100 interviews were conducted (50 from JBR, and 50 from SNNR) (see Table 3 for details). With the permission of the participants, most of the interviews were recorded. When this was not possible, comprehensive notes were taken. Documents were also collected for this study, including internal government reports in Shennongjia, Regional Annual Economic Reports for Shennongjia and Jiuzhaigou, the Jiuzhaigou Scenic Area Plan (Revised version 2005), Jiuzhaigou County Annals, Jiuzhaigou Local History, an autobiography of the first JMA director (Book: Forever Jiuzhaigou), news items from the office website of JBR (https://www.jiuzhai.com/), and related news from the Internet, newspapers, and other public texts. Documents were used as supplementary materials for the analysis, enabling triangulation of the material collected in interviews. A directed approach analysis was used for the content analysis. Both deductive and inductive approaches were employed. The analysis started by identifying key concepts as initial categories. Initial categories included: social capital, financial capital, physical capital, human capital, natural capital, emigration, tourism activities, agriculture, and off-farm work. An inductive approach was used to identify new codes and refine the a priori ones. NVivo 11, a qualitative data analysis software package, was used to help manage and code the data. The transcriptions of the interviews were checked by some of the participants as a means of ensuring data accuracy and validity. A final report of this study was also sent to participants.
For this study, selecting communities as cases means that the results were based on these two NRs in China. It is not possible to generalize about the whole population, but the information can help gain an in-depth understanding of the issues raised by the research questions. To justify this limitation, interviewees were selected based on the variety principle, providing different viewpoints that have strengthened the findings of this study. Other strategies, including observation and the review of documents, were used for triangulation.
Changes in the Five Capitals
Natural Capital
The interviews revealed that all five categories of capital were affected by both the creation of the NR and the subsequent development of tourism in both JBR and SNNR. For natural capital, the economic activities of the local people before the creation of the NRs were focused on self-sufficiency through slash-and-burn agriculture and hunting, and all of their activities heavily relied on natural resources. Due to the low population density in both NRs and their rich natural resources, the per person occupancy of the volume of the natural resources was high. One interviewee in JBR (Interview JBR No. 13) commented:
"During the three years of the Great Chinese Famine (between the years 1959 and 1961), we heard that some people starved to death in other villages, but this never happened in our village . . . Our land is fertile . . . We could hunt in the forests . . . and we have a lot of fish in the lakes. We Tibetans do not eat fish (for religious reasons), but when the famine happened, we could eat fish a little bit . . . "
The situation with natural resources in SNNR is similar to JBR. Local residents who lived within the NR boundaries indicated they had far more than enough food provided by nature. One interviewee (interview SNNR No. 4) commented: "In the mountains, our land was fertile, and we could harvest lots of food each year, far more than we needed . . . It was better than outside (outside of the mountain area) . . . but there was no electricity or road."
Compared to other places, they were experiencing good lives, especially during the period of the planned economy (which lasted from 1950 to the end of the 1970s), when many rural villagers elsewhere suffered badly.
The creation of NRs in JBR and SNNR limited the use of natural resources. The park regulations forbade hunting, grazing, and logging, but the managers in both places did not enforce the regulation for small-scale logging for firewood or grazing. However, there were some restrictions on logging and grazing. For example, logging for firewood was not allowed in natural forest, local people were encouraged to cut branches rather than taking the whole tree, small-scale grazing was allowed, but not in immature forests, and the collection of herbal medicines was allowed provided that there was no damage to the forest.
The limitations on the use of natural resources had a bigger effect on the residents of SNNR. Immediately after the establishment of the NR, JBR started tourism development and greatly reduced the reliance of local residents on natural resources. In SNNR, local people had much less chance to participate in tourism-related jobs. One interviewee (interview SNNR No. 20) commented:
"PA establishment had great effects on us . . . all (natural resources) are protected and we are not allowed to touch them."
In addition, the national Return Farmland to Forests Project (RFFP) started in 1998, and greatly affected both locations. Every household living in the JBR area converted all of their croplands to tree plantations; in SNNR, most of the households converted only part of their croplands. The RFFP further reduced peoples' reliance on natural resources in JBR.
Local people in SNNR raised complaints about the establishment of the NR. In addition to being limited in their use of natural resources, many people mentioned that wild animals frequently destroyed their croplands, but they received no compensation. Before the NR was established, local people used firecrackers or guns to scare away wild animals, but this was forbidden after establishment, and all of the hunting guns were confiscated. As a result of environmental protection regulations, wild animal numbers increased, and damage to cropland by wild pigs and monkeys increased.
Although the creation of the NRs limited the direct use of natural resources by local people, biodiversity conservation measures also created benefits, including fewer natural disasters, clean water, and opportunities for recreation. People in JBR had a very high awareness of environmental protection, as respect for nature is part of their Tibetan religion. In addition, they recognized that a healthy environment and beautiful scenery could attract tourists.
Physical Capital
Physical capital was enhanced by the creation of the NRs and the development of tourism, especially the infrastructure, including transportation, communications, electricity networks, renovated houses, TV broadcasting services, garbage disposal services, and energy supply. In JBR, the improvement in infrastructure was a direct result of tourism development. For example, demand for tourism in JBR accelerated the construction of transportation corridors. Hydropower was implemented in JBR specifically to protect the environment and encourage sustainable tourism. One officer interviewed in JBR (interview JBR No. 45) commented:
"In order to reduce logging in JBR, three small hydropower stations were built by JMA. You (local people) need electricity, but I need to protect environment . . . We made a trade."
The enhancements to the infrastructure not only addressed the needs of tourists but also benefited residents. As with JBR, the enhancement in physical capital in SNNR was partly the result of tourism developments. A large proportion of the enhancement occurred as a result of development projects conducted by the county and nationally, especially through the Cuncun Tong Project ("Cuncun Tong" means connecting every village, in place since 1998"). This project enabled great progress in rural areas, particularly in poverty-stricken areas lacking access to appropriate rural infrastructure. However, not every village in SNNR received infrastructure improvements. Some villages remained inaccessible, resulting in residents migrating to other areas. Most people in JBR had vehicles, but in SNNR, most people used motorcycles, as they were cheaper.
Many residents in JBR purchased houses in big cities, such as Chengdu, the capital of Sichuan Province. They usually choose to live in Chengdu during the winter, which is also the off-season for tourism.
In contrast, people in SNNR bought or built new houses in town or moved from hilltops to valley bottoms to be near the road (as there is no road access to the top of hills), as they cannot afford the housing price in cities. For many, the primary motivations to move have been convenient transportation, proximity to schools and services for their children, and access to job information.
Financial Capital
The creation of the NR has reduced the financial capital of both JBR and SNNR. Before the establishment of the reserves, cash income for people in both places came from selling non-timber forest products (NTFPs), wild animal meat, wood, and charcoal. Since the establishment of the NRs, local people have lost these sources of income. However, the China Economic Reform policy has led to huge labor demands and provided off-farm work opportunities. In 2014, the salary income (off-farm income) per person in SNNR was 3228 yuan (474 US dollar), while the agriculture-related income was 2480 yuan (364 US dollar). Off-farm work brought in more income to local households. Tourism development did not bring many direct benefits to the people in SNNR, as most were not living near the tourism center, and some were far from the main road. Labor opportunities related to tourism developments, such as construction work, restaurant and hotel staff, and drivers, have increased. One interviewee (Interview SNNR No. 10) in SNNR stated:
"There are many construction jobs here, and I work as a mason. I could earn 120 yuan (17 US dollar) to 150 yuan (22 US dollar) per day. But those jobs are not continuous; sometimes I can find a job, sometimes not."
In JBR, local people received a share of the tourism entrance fees to the reserve. Each year, 7% of the entrance fees were distributed equally to local people. Twenty percent of the JBR administration employees are local people, resulting in steady salaries. Local people can also get income from tourism-related services such as photography, renting traditional clothes, and selling souvenirs. Most of the local people own stocks in the Nuorilang Restaurant (the only restaurant within JBR).
In both JBR and SNNR, financial services organizations have been established that can provide saving and credit services. However, most people indicated that if they needed a loan, they would rather borrow money from relatives or friends due to the complex processes involved in formal loans and their lack of collateral. One interviewee (interview JBR No. 6) commented:
"We prefer to borrow money from friends and relatives, very few cases to get loan from the bank . . . unless there is no other solution, we may consider the bank . . . It needs mortgage and other processes, which is not convenient for us."
Human Capital
In both JBR and SNNR, the current generation (35-50 years old) and older generation (older than 50 years old) are very poorly educated due to the past low level of economic development and infrastructure. One interviewee (Interview SNNR No. 31) mentioned: "One reason why I quit school after third year was because the elementary school in our village only had first to third year . . . we would have to go to another school in another village for the fourth year and above. The road was very dangerous, especially when it rained heavily; children could be washed away and this happened every year."
Education has improved for younger generations in both JBR and SNNR, although there are differences between the two NRs. In JBR, due to the fast economic growth resulting from tourism, local residents are now living better lives and have indicated strong willingness to support a better education for their children. During this study, in all four villages in JBR, nobody registered their children at the elementary school in the local town, claiming that its education quality was poor. They preferred to send their children to private schools or public schools in big cities such as Chengdu and Mianyang. As they are not selecting the local schools, which provide local people with free education for nine years, they have to pay a high "school selection fee", and most of them have to pay dormitory fees. As a result, most young (under 35) people in JBR have the opportunity to receive a better education, and some have opportunities to study abroad. In SNNR, the situation is less positive, and most interviewees indicated that the education level within SNNR is lower than elsewhere in Hubei Province. However, they could not afford to send their children to schools outside SNNR.
People in both JBR and SNNR agree that medical conditions have improved significantly over recent years. One interviewee (interview SNNR No. 34) recalled her own experience:
"When I was a kid, there were no health services nearby, and it took hours to get to the closest clinic. Most of the time, if I got a fever, my parents would ask me to drink some water mixed with charcoal ash. I didn't understand why, but that was what people did in our village." Health services were extremely limited in both JBR and SNNR in the past. Nowadays, almost all of the people in both places have joined the New Village Cooperative Health Insurance, an initiative led by the Ministry of Health of the State Council established in 2003 to overhaul the healthcare system. It is particularly intended to make healthcare more affordable for the rural poor. However, this improvement was unrelated to the establishment of the NRs or tourism development. In JBR, people preferred to get healthcare services in big cities, as they thought that local health services were inadequate, and they could afford to go outside the village. In SNNR, most of the residents chose to receive healthcare services locally as they could not afford the better healthcare services offered in large cities.
In JBR, local residents have been able to utilize tourism-related practices to improve or develop new capabilities. For example, their language skills (Mandarin Chinese in addition to the Tibetan language) have been improved, especially amongst the old generation. Their marketing skills (running restaurants and hotels) and tourism service skills (photography and acting as tour guides) have also improved. The number of successful entrepreneurs has gradually been growing in the area. In contrast, most people in SNNR have not had such opportunities and have continue to work on farms or as laborers.
Social Capital
The interviews revealed that the establishment of the NRs had little effect on the social capital of local communities, but the ensuing tourism development did.
During the 1990s, in order to minimize the competition amongst villagers to attract tourists and provide better services, a joint company was founded in JBR by local villagers to provide service standards and equitable revenue sharing. Members of the board of directors were selected by the villagers. This joint venture not only brought a steady revenue from tourism, it also organized and united the local community in a new way. However, following a rise in environmental concerns, all of the business operations were prohibited within JBR, and the joint venture was closed down in 2003.
Despite this setback, social capital in the local communities has remained strong, and most of the villagers attend social and/or religious events. There are many religious events in JBR each year, with villagers attending these for good luck. The strong Tibetan Buddhism ideology undoubtedly strengthens social ties in JBR. During the fieldwork for this study, a couple were married, and more than 800 people (more than half of the population) attended the ceremony, something that they claimed was very normal. The new couple prepared free meals for all of the villagers for a period of two days. They set up a temporary tent, and almost all of the women in the village came to help with the cooking, while the men helped with other wedding preparations. In JBR, due to the isolation of the villages in the past, most local people married within the same village; as a result, most villagers are related to each other. These marital connections have contributed to the strong social relationships amongst the villagers. For example, when local people need financial help, they usually ask relatives or friends in their village, preferring not to seek funds from banks. As most young children now go to school outside JBR, the strong connections with their family and community are being lost. Many can no longer communicate in the Tibetan language. In addition, some interviewees expressed their concerns about the effects of the market economy on their community, with an increasing gap between the rich and poor and a loss of traditional social values.
Strong social connections also exist in SNNR. Local people used to help each other during the busy farming season. Similar to JBR, the isolation of the villages in the past led to many people getting married within the community. As a result, most people in each community are relatives, and in some villages, many villagers have the same family name. Social connections have played an important role in sharing information about the outside world. One interviewee (Interview SNNR No. 46) mentioned:
"We moved out from the mountains in 1992, through the help of relatives. We had poor living conditions in the mountains, it got harder and harder for men to get married, as local women preferred to marry outsiders. After a woman got married and moved out, some of her relatives, such as cousins, brothers, and sisters would move out under her help."
Today, off-farm work has become the primary source of income for most households in SNNR. People in the same community share job information and communicate frequently. Even people who moved from the mountain tops prefer to live near or in the same community. Many of them have borrowed money from their relatives to build or decorate new houses on the valley floors or near the town.
Livelihood Strategies and Outcomes
Many different livelihood strategies have been employed in the NRs, including migration, wage employment, agriculture products, and tourism enterprises.
Emigration
Those interviewed indicated that emigration took place in both JBR and SNNR, but in different ways. In JBR, there were two stages of migration. The first occurred in the 1990s, when villagers who lived in remote villages voluntarily moved closer to the main road in order to develop tourism. This move brought obvious benefits, as it was much more convenient for them to run family inns and restaurants and attract more tourists. Further changes occurred after 2000, when more and more residents bought houses in big cities (e.g., Chengdu). Some of the villagers started moving temporarily to cities during the winter season, and some chose to live there most of the time.
In SNNR, there were four different types of emigration. The first was related to marriage. Some females married people outside their village, using this as a way to leave their home villages. They would then help some of their relatives to move out. The second type was forced emigration. This occurred around 2003, and involved people who lived within the biodiversity core area of the NR. People were forced to move out with very little compensation, and they had to find new homes by themselves. This practice was abruptly terminated. The third type was voluntary emigration without help from others. Only households with relatively good economic conditions could choose to move out this way, as they needed to have sufficient financial capital to support them while they started new lives elsewhere. Nowadays, many people choose this way because of concerns over the needs of their children's education and because of easy access to laboring jobs. One interviewee (Interview SNNR No. 20) who migrated from the hills three years ago commented:
"Living here (at the foot of the hills) is much more convenient than before. In the past, we had to carry everything home, even buying a bag of salt takes hours . . . It takes too long for children to go to school, and we were worried about our children's safety, especially on bad weather days . . . In the past, it was also inconvenient for me to find laboring jobs. If someone called and asked me to work immediately, I could not, as it took me hours to go downhill. But now, if I get a phone call, I could arrive there soon."
The fourth type is emigration associated with the central government's Target Poverty Alleviation Policy (in Chinese: Jing Zhun Fu Pin). The SNNR government built houses in the valley bottoms and moved poor people from the hilltops so that they could start new lives. This policy targeted the very poor individuals in SNNR.
Tourism as a Livelihood Strategy
Tourism acts as an important livelihood strategy in both places, especially in JBR, where most families left farm work to work in tourism. Activities related to tourism in JBR and SNNR are shown in Table 4 . Tourism provides employment and other opportunities for both places, although people in JBR are more involved than those from SNNR. This is because communities in JBR are geographically closer to the tourism heartland, and they were able to be involved in tourism investment at an early stage of tourism development. In 1984, the first hotel in JBR provided a tourism service: a homestay. The first homestay was built by a local villager; then, more villagers followed suit. However, these homestays, which brought local people considerable income, were closed in 2003 because of concerns about environmental pollution. Although some compensation was provided by distributing a portion of the entrance fees to villagers, there was considerable dissatisfaction with this action. Prior to 2000, most of the tourism services in JBR, such as restaurants, hotels, guides, and photo services, were provided by local communities, with a joint company being created by the local people to manage these services. In contrast, tourism development in SNNR was led by a government-owned company called "Shen Lv", and local villagers living within the NR were mostly excluded from the development process.
Agriculture and Off-Farm Work
Agriculture was abandoned in JBR in 2000, but agriculture-based products still comprised 35% of the households' net income in SNNR in 2014. However, some agricultural products are for consumption, and are not for sale. Therefore, Agriculture contributes to local livelihoods much more than is apparent from net income, as it is significant for local food security. Major agricultural crops include maize, potatoes, soybeans; stockbreeding includes pigs, cattle, goats, and chickens. The destruction of crops by wild animals near or within SNNR has been an important problem. Many local residents in SNNR have had to build a shelter near their farmland to protect their crops during the night. As a result, many local people think that the conservation of biodiversity could negatively impact their benefits. NTFPs from the forest include honey, wild fruits (such as wild kiwi fruits), and nuts (such as chestnuts). Some villagers have chosen to collect these NTFPs and sell them to tourists.
Along with tourism, off-farm work plays a very important role in improving livelihoods in both NRs, especially in SNNR, where off-farm work now exceeds agriculture as a source of income. The China Economic Reform started in 1978, almost at the same time as the establishment of SNNR. This reform marked an economic change from a planned to a market-based economy. Subsequently, there was a high demand for labor arising from industrial development in the area. This introduced rural people to new opportunities and a new livelihoods strategy. Economic Reform proposed off-farm work as an alternative, and this contributed to the reduction in reliance on natural resources, and alleviated the opposition to the NRs.
Linking Different Capitals for a Sustainable Livelihood
In both JBR and SNNR, the different capitals changed over time, and most capitals have improved since the establishment of NRs. In order to pursue the sustainability of the livelihoods, it is important to see whether local people could maintain or enhance these capital assets. In both places, local people reduced their reliance on natural resources; meanwhile, significant growth in human, financial and physical capital have been detected. However, a decline in social capital in JBR has been observed amongst the young generation, as most of them left their village for school when they were young.
Discussion
The two studies indicate that the impacts of the NRs on local livelihood strategies and outcomes have been mixed.
Traditional livelihood strategies such as logging, hunting, and agriculture are usually heavily reliant on natural resources, and are usually seen to be negatively affected by NRs. NRs are viewed worldwide as a substantial constraint for local people to secure their livelihoods [37] , and conflicts are often at the heart of NR creation and maintenance [38] . This is because NRs place limits on people's livelihood choices, while sometimes failing to provide alternatives. In JBR, local people abandoned their old lifestyle-a traditional lifestyle based on agriculture-and chose a new livelihoods strategy: tourism. People in JBR are very environmentally-conscious, as they know that a healthy environment is the foundation for successful tourism development. Thus, they have the same interests as the government in regard to protecting and conserving the environment. Conversely, in SNNR, local people still rely heavily on natural resources, as tourism in this area has not reached the same successful level of JBR, and has not yet provided sufficient alternatives to improve their livelihoods. The first priority for people in SNNR is to enhance their livelihoods, but the priority of the administration is to conserve biodiversity. This divergence in priorities has caused major conflicts between the local people and the government responsible for the establishment of the NR.
Developing tourism in PAs has the potential to improve livelihoods significantly for local communities, but many people in SNNR lack opportunities to participate for two reasons: the top-down approach excluded local people from the design, planning, and management stages of tourism development in the area, and local people lack the necessary preconditions, including geographic advantage, initial funds, and management knowledge. Tourism development could introduce new sources of income and alternative livelihood opportunities, as demonstrated at JBR and many other places in the world [39] . An increase in financial capital could positively affect other capitals by improving human capital through education and health services, and improving physical capital, as indicated by vehicle purchases, house renovations, and new house purchases. Nonetheless, tourism development and market economics have led to the loss of traditional knowledge, language, culture, and even social connections [11] . This is obvious in JBR, where younger generations have left their homes to go to schools in big cities, leaving behind their local social networks.
Local people in SNNR have different interests to the local administrative department. NRs have the potential to protect biodiversity while improving local people's livelihoods, but only when local people are considered and help find alternative livelihood options. In such cases, work opportunities are still crucial as alternative livelihood strategies for current and younger generations, as they contribute to the accumulation of financial capital, which plays an important role in improving other related capitals and pursuing a better livelihood.
The five livelihood capitals are closely linked to each other, which calls for an interrelated method to improve livelihood capabilities [40, 41] . Income streams are important to villagers, but the evidence suggests that other capitals are equally meaningful for local people. For example, social capital is important for both the NRs studied here: in JBR, local people could not start the joint operation to run the tourism business without having strong social capital; in SNNR, social capital plays an important role in information sharing and emigration. In addition, without physical capital improvement, JBR could not develop homestays and could not connect with the outside world. Policy support in improving capital assets, especially physical capital, needs to be emphasized, as it is significant in local people's livelihoods. Physical capital improvement is highly related to infrastructure construction investments made by the government, and there have been many efforts to enhance transportation, communication, and other infrastructure in rural areas. These have generated positive impacts on rural people's livelihoods, especially for the poor. However, most of these policies are quite separate from conservation-related policies. Local livelihoods are often not even mentioned in conservation policies due to the lack of financial support, thus making it a 'paper policy'.
Compared to involuntary emigration for conservation, voluntary emigration is preferred by the government for two reasons. It reduces criticism and unrest over involuntary resettlement and voluntary resettlement is cheaper, as there are no livelihood restoration requirements or compensation requirements (international standards for resettlement are only applied to involuntary resettlements) [42] . Voluntary emigration as a livelihoods strategy could be effective, as emigration can lead to a rapid growth in some capital assets. In SNNR, voluntary emigration immensely improved the physical capital-transportation-for local villagers. However, as discussed by Schmidt-Soltau and Brockington [42] , it is hard to distinguish between a real or forced choice when it comes to voluntary emigration. It is also questionable whether voluntary resettlement can really bring more choices to the affected people. The options for affected people are either to stay-a choice that includes little or no compensation, restricted access to natural resources, few or no opportunities to benefit from resources, and coping with the crop damage caused by animals-or they can decide to move away [42] . In the case of SNNR, 'voluntary emigration' is driven by both push and pull factors. On one side, inconvenient living conditions 'push' people to move. It is more about 'have to' than 'want to'. On the other side, large-scale urbanization and increased job opportunities in cities attract many people, especially within the ambitious young generation. In this process, the government should consider people's livelihoods by providing support for voluntary emigration.
Conclusions
In this study, qualitative semi-structured interviews were conducted to obtain a comprehensive understanding of local participants' perceptions of the impacts of the establishment of NRs. Such observations could provide important evidence for conservation and potentially improve conservation practice and outcomes. This study used a modified sustainable livelihoods framework to analyze livelihood changes and strategies conducted in the process of NR establishment. Based on different capitals, this framework helped to explore the changes occurring with different aspects of livelihoods and associated adaptation strategies. The framework could be applied in broader circumstances to assess livelihoods or welfare changes, not only in NRs, but also other livelihood or development-related projects.
In JBR, local residents realized the importance of biological conservation, as they could directly foresee its benefits in relation to development. In contrast, conservation strategies did not directly enhance local people's livelihoods in SNNR, and also limited the use of natural resources and local development. People in SNNR did not actively participate in conservation, as conservation was seen only as a government priority, whereas the local people wanted to pursue better living conditions. Tourism development in SNNR did not directly involve people who lived within SNNR boundaries; as a result, they have less chance to get benefits from tourism. Tourism seems to provide a good livelihoods option to strengthen livelihoods capital with minimum environmental impacts in both cases. However, involvement in tourism requires an ideal geographical location and sufficient capitals: not only financial and natural capital, but also physical, social, and human capitals, and most rural villagers usually do not possess these. Current conservation policies usually make insufficient provisions for alternative livelihoods and lack incentives that would encourage local people to participate in conservation-related activities. A broader array of policies, including infrastructure development, the development of the market economy, and improvements to the employment market, are critical for improving conservation outcomes. This will require multi-sector and multi-scale cooperation in order to not only to strengthen cooperation among PA-related governmental departments, but also other stakeholders, including non-governmental institutions and local communities. A more synthetic plan needs to be brought forward instead of multiple and sometimes even contradictory plans made by different departments. This new, more holistic approach should consider the interests of local residents and offer alternative livelihood strategies to help local people adapt to the new strategies. 
